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AOWIACT

Gxmnercial ly nvailnble different iul pressure

transducer. tansiomwters and a dutn acquisition

sY~tem were combined to study SO I 1 water tension
chmnttes with tlwra within two trench CJ.Ip desipms

used for the shallow land buriml of wasta mltw-

ria!m. Ap~ranc diurni variations in soil inter

tengion maasuracf with this cyst-m are evaluated

relative to field vorlations in temperature. at-

mospheric pressure and sol 1 water content. @r-

golng reswarch 1 a descr ibwd wht ch mhou Id improve

th~ rallablllty of futura soil water tension data

collectad in the field.

I!rTRomKrIm

For year%, sol!d-wwll twtslomwters havo trmn used
ma n mwmnm of maasuring soil enter mtatus in [he

*oIL profile. Twnsioma:er dm,m nre nomltuil lY ob-

tninnd rmcm r.r twice m day. but in ordrrr to pro-

vide the resolut Ion newdwd to t rnck wntor movrmcnl

unlng tmairmwtars for detui led hydrnlofiic events

In thm field, mny rnn-hourm are required both in

dots collection Md Rutlpulntlmn. Recent molu-
t ions to thew problemrn hove r* )ulted 1!) the u-e

.]f prmmsurm transdueerb coutrled with tennirwrwter~,

using slnxle !Fnnsducor-scmnt valve syst~mn or mul -
tiplo lrnnaducwr systems with ● lectrical scmnnirw

(Low@ry et al. , I%ti) Ilowever, unlrnn the

Irnnuducer -trnnmlomwtmr rryst~m I* npnrnted under

cnnatmnt tmmpw-nture rondl t lmrn, tomwrn!urm f luc -
tuntlonn rnn affect the output of Ihe ●yntr.m

(Cituswl and hlute, l!RUi), in rnrt hy nfl..rttnx the

~iwtrlrai cimrnctori~tlcn of the trnnwdtmer.

‘*mWrti ruro chatweh rmn a 1no rmnc wrpanm 1on and

contrncilon of tho nnterlml nf the tmrtslometm

ayntern and of tho wntew in It: thena could he

trmnslatwd into M npfmrent chnrIRa III myntwm pr-n -

mure, Thin pipwr deacrltre~ n rilfferentlnl

trnnaducer- tonsiomet*r -ym:em un~d l,, the (l@lrl in

cnn,junctlrrtr with n dmtn n~qulaltlmn @yn!@m, doc -

ummrtn the inrluancc. of t-rnpernturo, mtmnmphrwlc
f,i=ehbut+ ad ●oi 1 water rnntent 01: nppnr*nt

ctuinnos In presnura mrviqurr.tl , th the nyttrm; and
mnkem rmmrrawrrdat Inns on wlutt rnn he done to avc$ Id

themn affect- In larm~ O( ftttut? rowarch needs,

m!mfr 1AM Arm )fFrw)[tx

co fh°C, wi th n tempwrnture-c~nsatd r-e of

-18” to G3°C, The 140 FC series sensors noriml ly
use an S-V-DC power ■upply, but will allow output

waling eve- a wide range by adjusting the supply

vol tag.. When used ● t other than an 8-V-DC

exci tat ion, howevar. therm is a rntiowartrlclty
error that rmJst b usad to norul lze ttta retrievwd

data. When exct tat ion {s 8*tpr*cln*ly a? 8-V-DC,
the mr~ling producad Is 1.0 V ● t O kl’a and S.9 V

at -1OI kf%.

In order to f.mci 11 tat. the use of these pressure

t ranaduccrs, an adaptor hd to be constructed ad

fitted to tha tenmlocretors. ~olok ●tainleac
nteel flttl~s (Craw~ord FIttl~ Co, , Rl~m

Falls, fktturlo, CXnada) wero used, mlrtly for -M

of US- ud accascihillty. The fittlngm were ln-
stal lad Into tha tmnsl~tern (~i]~lmtura ~al
z72.F~, ~ra ~rkra, @lifornia) into tttc❑*k*t

where the pressure ~ttge 1S USWI Iy •t~c~d, M

Pflcro Swi tch presmtrc transducer MS then con-

nected to tho fittings. wwm a connactlon holding a
gum rhrormitogrmph scptbm (to ba uaad in

conJunc t ion WI th ● mcond prwmaure trmrtmduoer ),

A tons lmoter (Sol I Huauremart: Symtaa, LAS CrUCOo,

New K*x Ice) wxs wed to provldo kck.-up tension

dalh. This unit S1OO uses ● dlffmrentlml prsssure
transducer which Fns b@wr provldad eith m digital

tadout MCI ● luor lock hypodermic rmedle pro~
wtth which to tako tha rcdi~s (Ihrthaler ● t al. .

198.3), l%a Madle Is lns*rted Into the -o

chrtitwgraph septux urd sol I rotor tsnmiett

rwxdl~s ●re obtatttwd Itilately,

Ihtaretrlevnl ns mccompllshvd with m llcwlmtt -

Puckard (11P) 3054A cwmputcr-trnwwd ●utwrmttlc data
acquisition @/stem (I{owlo!t Packrd, Palo Alto,

Cmllfornia). It cnmblnes spwed, prccinion, and c
vnriety of control htnctlona with full cnmptl-

tntiowl cnpnblllt lot, end has tho flwxlblllty to

nxnh n WIIIC variety of masmirmntm fnclurll~ out-
puts from prensura trartsdurors, tharmnroupl@g,

strain Knugot, flow nmtora md other typem of

t rxtrnducmrs. The HP 3491A data●cqu I n I t loticon-

trnl unit lo the Inctrtemnt that provldam the

otutlag mJltl PlottlrrK, dlaltul monttorlm, mnd cun-
trnl functlorvs umltu vnr’ous pluz-in ●am~blleo,

lt km dtgltml Ittputhtttput. rolny rmltiplext~,
dlKllttl vnlt motor (l)VM), m (Iold-al’feet tranm -

Imlorlzed multlpllar, ml a reml tlmw clock Tha

l)VN CAn rCfOOIVW n l-ml CrOV!)lt BigtWtl IIf)tf in Iffmol

rOr thr prmr I me mrrnnurement of lha output ● nf

t lw~rmtrouplen, nt rnln RtiuR*g, ttnd t rn:lsdurerm.

AII t h? I WI I /nut pi t r’ont ro I , tho Ill! WHOA cnmpu t or
Wi*~ It@l*{ Id l*t:dll*O rrf Ilm mflWWd IItld vermtlt i Ilty,

(he Inteurntd rwwltame Irwludw n Ill-hit rnlrro -

prnronarrr, read/wr 1 to rnamnrv of !4 mvanhyt-m, ml -
phmnumerlr nnd rr!lor Wrnphtr rnlhnde rny IUJX dlm -

PlnY, mttl IIPle Ixntobage utfaibllltv, twwtlt*r -

●
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like keyboard, a dual disc drive, and n real ti~

clock.

To suppiy conntant excitation VOI tage to :he pres-

sure transducers, two R-V-OC ~wrr suppl ies (model

no, OC15fX tmnufnctured by Pow@r Orsizns. Inc.
Westbury, New York) were used in conjunct ion With

the data acquisition nystem. This type of power

supply provides constant (0. fK)5X regulation) VII IC -

aKa nnd current wi [h auto-t ic crossover, four

digit displny with on accuracy nf 0,1 V, rwmorn

sensin~ or progrr.mning, mnd n short circuit device
thnt preve.otm Instrunmnt failure within 200 mnec.

The entire data acquisi~~o-, my-tern is instni led nt

the lam Alams Experiemnt !ituineer~ Test Facility

(EE7F: see DmPOOrter, 19Si) in an insulated

trnilcr, allowlns yaar-round use of the -ystem mcf

Its accessories utwhr optiml tewpmrature con-

dition. The trailer is located adjacent to fieicf

plots contninin# two different shnl tow iand buriui

(SLB) trench cap deai~a as descrtbed previously

(Abcrale et al. , 19S6). A convent ionni SLB cap dc -

siun in being studied in s 3.0 x 10 n! piot con-

taining a soil fwofl ia conoimt ins nf 15 cm of n

sandy loam topsoil over 114 cm of a aand~ iMM

crushed tuff backf il 1; cmnaiornaters are incated nt

depths of 30.5, 76, and 114 cm at six different

anmPlinu Io=itlons throughout the piot. A mrbdi -

fiad deaian is kreinR studied in a 3.7 x 10 m plot

conalwti~ of a profile, from th~ top downwnrd, of
i5 cm of a amndy loam topsoil , i m of n aandv inom

cru~hrrd tuff, M cm of grrmml . 7~, cm of cobble,

and, at (ha bottom, .3S cm of anndy Ionm cruwhm.d
tuff tatckfili: the twtaimwmters fire Iocnted nt

depths of 30. G, Cl, G6, 70, and 2i4 cm ut rrtne

di{feront sampling Iorxit ions throuKhuut the plu!

Air tampmrnture and atmunpheric prosture ,mmm{lre-

manlm wero ●iau ccriiected !cr compore with the

tonsiomctar dnta collacted tit thm WW. lrmpar-

ature maasur@mmnts ware mmda WI II) a mod-i O’Nf

ra&.,ttlon mhield (Het Ma lnc, , Crnnta Fnsm,

Oratcntr ) which hotiaes a M-t (tn@ model WK)A-2

tharmiator, TIM rndlntim ●hlold im a fmn-
aspirmtad dovlca which ciaims n radlatltxt error of

1.,, thanf),~% under rrmaimum ●olar rtidimtion of

I,? xIW-~1/Cm /miputo md ha. an nper~. tinx rnrw

from -GO C to +fk’, ‘C Ihtr Ihermtotor probe ia 10-

ca:ed 1,2 m ●bnva thm Moii mur’fnre, hnn ail opmr -

●tlttx range ftwm -rd’c to +!A)”C, JIM an ncrurncy

of NJ. I{’c> fktromtritL prentiura wmm mrnnured utlr~
a prmmsurm troneduc~r (MO&l ?!umber 2/0, Sstrm

S} otams, inc. , Acton, Nciasnchurtnt ts), whlc+ uson m

vtlrtnbia carmmic capm:i Innce nwrrrr which tlnfotmn

P ‘of.xtrtional Iy to thn apfrl Ird prrwnurc, I’hia
t rannduc~r ran ~murt, Mrwnatrlc prencuro ovar

tha r-e from M) tn I 10 kl’n wltlI n rcsolut ton nf
O 01%; tmromatric pronmvre r*mdifum aro tiei-rmined

with M arrurnry of id. {),) klht nvrr n mlx-mon!h

porlrxf.

nccror (inside diameter of 1,5 cm) was giucd into

this hate nnd 3 m of pJastic tubinu (inside diam-

eter of 1 ,5 cm) was attached to the cmrrector. A

‘i, :,-cm diameter screen wos ampiaced over the hole

in the container, and 3 cm of gravel (1-cm diam-
eter) was then put on top of the mcrrcen, foliowad

by 2S cm of crushed cuff (32 kg) which was addmd

in 4 lifts and uniformiy compncted. A tenxiometer

(.30 cm long) wns then insertad to a depth of 18.5

em info the crw!shed tuff with the attnchmd pres-

sure trnnsduccr connected to the data acquili tion

system. Three moisture reginnr trantwmnts eera ap-

P1 ted (two experimental units .pcr treatment) by
adding water through the bottom of rnch container:

(1) no addition of water, (2) continuous actu-
ation with i-2 cm of Mtandiw water on thesoil
●urfac*. ccnd (3) trmtramnt (2) applied for about
an hour foilowed by drainmco.

RFSULTS ANO DISC1l.SSI~

Noth the tensinrnarer-transducer units and tha
tenaimmter were calibrate by rcpplyinu Itnom

hydraui ic heads to the ttmsiometmra and maasuri~

the reaul tirrM, tension acsordi-.g to previously-

derribed methnds (thosel and Kluts. 19M). Afcor
Instal lat ion of 42 tensio-tor-tranmdueer units in

our field plotai tha pronouro trcrtaducar data -a
then camparad with tha tonslmator dat- CO1 lacted

for thmue units in both field plo!a (Fig. 1).

Theme two distinctly difformnt mauta of collactl~
the tan-lo ter data mro tlmtr -t our ●tpm-

T
tat lone (r = 0.994).

%4 mtdarlbtukwtfbadinmow



effects -used by the ●nvlrrxuncnt inside the
equipment trailer and the effects Of the envlron-

menr in our experirnentaal nrea. less those caused

by the moil itself.

The results from these two tenstomcters show (Fig,

2) thnc changes of les~ than 0.1 kl’a occurreci in-
side of the temperature-control led rmvironmcnt in

the trailer, while outside diurnul changes in Len-

sion were observed to range fram O. 1 to 0.3 kPa

during a typical perlnd In September 19S6. Since

the differential pressure transducers used co de-
rect tension changes were desiuned to mmpensatm

for dwarzes in temperature nnd presmare. i t was

unclear to us at first =bt ems uausirq tha vari -
ations in pressure in tha reference tensi~ter

locatedIn the field. This une~ctad diurm!

variation in tension always coincidad with the

occurrence of sunrl se s.nd sunsart: the negative
pressure reradings geoeral ly aiecraased (not ice thcat

the convention rimed in expressing soi 1 water

tension is the one whmre a soil which tans just

received water exhibits a alecrauase in negat ive

prelsure or tension, nnd vice versa) from sunrise
to the middle of the solar day. aand then the

neurative pressure rendings generni iy tncreascd

from the nriddie of thm solar day to the next
sunrise (FIIJ. 2). tlhviously, the daai Iy variations

in solar radiation were axusinu diurrml tmrrper-
mture changes, which in turn are knoxrt to b the

prlrmtry cause of daily vaarlationn in atmospheric

pressur- (Tnylor. i$154).

:,11 soil depths and sea to follow the vari -

ut Inns in air ~rmperature rnnre than atmospheric

pressure changes, OurinE this time period, as the

air tomperacure rtrnged from aa mlnirme of 2.2°C to

n nnximum of 17.8°C, atmospheric pressure only

varird in nwrpiit~lde by 0.5’/ kPe (Fig, 3). TM

corresponding average diurnnl variations in soil

vater tension for this time p.eriad generally de-

creased with soil depth: 5.3. 3,4. and 2.9 kf’a,

for tensiameter dtataa collected at depths of 34.

60. ad 220 cm. respectively. This dail Y mttern

of “change In the amplitude Or the mp~rent” soil
water tension diurnal variations with depth is

directly corralled with the knoxm daily pnttern

of chMRe in amplitude of sol 1 temperature with

depth (Kohnke. I%iil), with daily fluctuations in

soil temperature noruaaiiy baing great only in

surfnce soils.

-4 I I 1
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Fiuure 3. Air temperature, mtmospherlc pr*snur?,
rat.d hrrurly t rmnducer- tenmiwnetarr daatn CO I iocted
in %ptembar, I%(3 for thrme nnil tieptha !n the

flelrl plot rrmtnlnitm the mndifltrd SIJI denlun. R
IIIIri S Indlvtltc ~unr Isn and nunaet , ren~ct tvely,

llm nmnlltude of the diurnol vrarlntirrnri in -nil
wntrr twtnian dwrens?d with tim nn chtn wmm call -

Iawla.d nn tlte mndif ied plot from mld-!4eptemkr

lhrtlll~h rnr IV Novaonbor, l!)Hf\ ( FjK, 4), ‘1110 aav-

a.rtute nrnplltudar nf thm eliurrrmi ●OI i rmtarr t*n -

IIItM1 vnrl(ltlno [or !) Inaatlons raI the lt] rm SOII

drpth ntt tho maadi f Irwl plot d*rrma aed frnrn nlmut

.1. !, kl’a nf~ Neptrmher Ill trr 2 kl’n on Orlo!w l!) to

onlv Nlwnlt (1 :, kl’:i nn Nrtv_m*r 2, Iw drromtir

I Iuc!tutt Iratw wcrw ohnerved oh tht control plwt
(ti K, 4), Whia!t, norrraally ●nhlbitd eottor Boll



conditions than the modified plot. The nmximud

minimum &i lY tempcrntures for !hese three d.~~,es

showed a pr~ressive cool ing t rend: 23.4/7.0 c
(September 18), lCI.3/-l.00C (October 15), and

10. 1/1 .4°C [November 3). Atmospheric pr=ssurc

variations ior this ●nt ire time periud only ranged

from 76.8 to 78.5 kpa. nwain shOwlnK a mini~l~ in-

f luencc on the tens~ ometer-rronsd,~cer data com-

pared with that of temperature.

04 4
m17SfPT24ml ocr E OCrlsoc’rz?ma M2V5

Oalc (1986)

Flgurc 4. Amplituc!c of the dillrnni fluctu:lt ion III

hourly sol 1 w.ltrr tension d:tt:l col lf.rlrd ut thr 3{)
cm wil dt. pth in both field plots as a function of
tirw

In order to see if the mp~rent cturnuen in noi 1

wttter tension observed In our firld plots were

rensoramble, they were comprrred WI th previous

censionatter data collrcted with terrslorneters slm-
i!ar to those used in our ntudlcs, but BitUntcd at

the F.ET’F under conrll t ions whrrc temperature vari -

atlrrns were much ●mllrr In tin rnc, loscd misson

(Abe@le, 19S4). This exfiertrwwnt conalmted of
measuring the nmitric Porentlal and volumetric wu-

ter COntent of saturated crumhed tuff with time as
tha column of tu(f dralnrd mo that unsaturated

conductivity could k cnlculuted as n function of

the water ●tntus of !IIP turf. The rnsults of this
ertpwrlment demnnstrntrd thnt :Ile ratem O( ChmIKO
of mtric potentinl of the tuff r~ed from ap-
proxlrn,itu!y 1,0 kf’.ddny within the first foUf dIIYn

of drainnRo (the mtricpotrrrtlnldrop-d from J, I

to 5.5 kPm In threa dnys) to o, IC kptidny td’ter

100 davc of draltuge (tho mtlc Pmtmt!al dropped
from 18.9 to 20.7 Ivpm between ffo dnys end 103 days
after dral~e warn stnrted), Campirl~ this &ta

with the mp~rsnt drolly fluctuntlona In tension

nrmmred In our field plote (}Ic, 4), It m

utsily be obs~rved thnt thm tonslnnrater data

collected In t!)o txiissnn wns at a much mnre cmt -

atont twnpwrrnture ttw, our field rhta,●nd, thun,

nhowed smaller variut iona in ten~ion rwndl Ma,

Of first treatment (Fiu. 5) c~n~lst!w Of nO ~ter

~ddit ion ro the crushrd tuff, exhibit the
cormnoul y-observed ciiurrul v:~rlnt ions in soi 1 water

tension with nn nvcrnge daily nmplitudc of 5.6 kf%

over the 10 A’IYS of this experiment. 7he lass ttro
treatments in this experiment both involved satu-
rating the crushed tuff, since none of the prccip-

ita! ion events had saturated the soils in our ex-

perimental plots to a depth of 30 cm. S011 ten-

sion data was collected for a couple of days (the

results are cc+nparable to the soil treatment de-

scribmd above), and then the moi 1 in troth trant-

mcnts was saturated on September 24 (Fig. 6). TM

tension observed iwa=diatcly approached vnlues of
about 2 kl% due to the fact that ●xcess water col-

lected on the .wi 1. surface. A1th_h the sOil ~-
ter was allowed to drnirr out of the conrainer in

our treatment (Fig. S). the Kreatly enhanced soil

writer stmtu= of these cwo treat-nts dr-cttilly

reduced the nmgnitude of the diurral fluctuations

in tension.

-16
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I ~l~tjre f). Soil vnter tennlrrn datn CO1 Imctrd ota nn

hourlv bnslk ror crunhed tur( r~ceivlng threu

dlflerent soil wmt~r tr?ntmunts in n srrnll-mcnle

field experiment.

Tho explnnot Ion irchind the rrduct ioIt In the dl -

urw.il ttwrnion filjctuutlonu with r.nhnnrmd non wn-

trr mtntum in rrlatmd t,) thnrmtl of fortn on tho
*O I 1, ON !he unter In*!dr of Ihe ten~imn@ter, tirrd

,m t!m ulr mxmcr in~ide or tho top of the twr -

Sll)mwt?r ‘lhr diurnnl cyrle t}r mnlnr rndlutlon

IWIUWR dui IV t Iuvtuotioi-m in soil trmperaturo, mn

, frCrt WI IICII In Iurthpr In fltwwvwl hv soil wrtt~r

tunte.lr Ihe thrrwnl conductivity 01 mnat *oIIs



lies around 0.005 meal/sec-cm-°C; thnt of air 1%

abnut lCQ times snnller. while that of water is

abnut one- ftfth tbt of soils (I(ohnke. I!X@).
Thus. the resulting tem~rature gradient in the

wet soil is dnmpcned as well as its effect or! the

water inside of the tenslorneter, which is tryirlg
to come to ●qui 1 ibrium wi th the tempermtttre grn-

dien~ alor-ig the entire length of the tensiometer.

Ftrxtl ly. the temperature of the 1 {quid water in

the tensitrmeter changes and the vapor pressure of

enter in the enclostrd air sfxice at the tcp of the
tensicssster is then dr~tically influenced, When

this occurs. tile vacuum pressure measured wi th the

pressure transducer in this enclosed air apmce is

inversely proportional to temperature than.es.

However, temperature is exprrnentinily related to

the wspmr pressure of water in the enclosed air

s~ce in the fensicmteter, nnkirtg an interpretation

of tensiorrs? ter-trartsducer fieiti data more complex

ns the avermge sol 1 temperature varies. Yone th@-

Iess. this explanation does suoport the daily

dccremes in tension observed in tensiomster-

transducer rsadings srxtrting at sunrise snd pro-
ceedi~ to mid-day as the temperature gradual lY

increases (Figs. 2, 3). “me rest of our field
&ta nlso shows a genera{ decrease in the mmpl i-

tude of the observed diurml fluctuation in soil

watei tensioh from the warm lcr!m summer period
through the cnmler mid-fail peritxi (Fig. 4).

Ihe dnta presentad In Ftg. 5 also demonstrates
thrtt it 1s soil tcmpsratur~ that seems to control

the ctppirent daily diurrtml fluctuations in ten-

sion, nnd not air terspsrature effects on the
above-ground Pnr lions of the transriucer- ten-

slmmmter system. The tops of al 1 three ten-

Siomsters were exposed to diurml air temperature

varlmtionn, yet the tensiontcters in the two re!n -

tiveiy wet trmtments exhibited “re.ltly reduced

diurrml fluctuations in tension (Fig. 5).

SUMMARY Arm mtlus 10NS

In order to mtasure the relntive reduction in

~otentisl of winter me a resu it. of the attraction

of the sol] tmttrix, the procedure and itrstru -

mentmtion rmmt Itnve ctrrtnln esncting ciuirac -

teristicn. Theoretically, it smst bs Possible to

hold ail the vnrimblee constmt ●xcept the nn(ric

mttrmction, which in turn nruet be ~pmble of msms -

urement, llus, the xater in the twraiometer aye-

tem should he in thermdynnmic equilibrium with

the boil water: however, in reai i tyl tensionteter~

comrtniy do trot achieve equiiihrium inmredimtely,

- they exh{bi t non-zrro response timue

[&;eell nnd Klute, 1(M); Klutp nnd (hrdner, IOC2:

Towner, {960). Theoret icnl Iy, the meawrement of
,mtric attraction 0( mnl{ rcqulre~ cfrnntnnt

tmmpermture, such m% cnm IW at’hlrvod in a con~tnnt

temperature inboratrrry or ttmmbrr, IIrrwevrtr, I he
r’ormnnrt prnrt ice WIN.!) work{na with tet, girrmst~rrn in

thrr field in to i~nore tempt.rntllrm eff-ct~ - n

proctlct thnt our field ~rt~?r!cwnt~ [int’umrn) to he

n fmljor error, FSlWi13il~WhW)dCll!illK With ●tJll M

COlltiitt\lllK almil 1 ltIN!Unls Ot #01 i W:llrr!

and cnrrelatrd with diurnal temperature vari

rttlons. He frrrncc tensirmreters exhibited

sinusoirk~l-type tension fluctuations with a daily

amplitude of 0.1 to 0.3 kPa, while the corre-
spundirrg values for tensiometers in one of our

fielli pints ranged from about 4 to 6 kPa in the

warm port ion~ of early September to less than 1

kPa in the much cooler por~ions of November. Billy

fluctuations in soil writer teneion were shown co

decrcrise with sol 1 depth just as would bw expected

to occur with the fNttCrn Of &ilY 50i~ teMP’$2r -

ctture fluctuations with depth. Atmospheric pres-

sure variations, both on a daily LrENIis mrxi on a 1

l/2-month basis. were found to have a minirml ef-
fect on observsd changes recOrd@tf by the

tensiomater- transducer systcm compnred with the

eftect of temperature. The temperature-inf Iuenced

epwrent rates of chsnge of eoi 1 eater tension
measured usinK the tensiomater-transducer units
were also found to bs considerably larger thnrr

data CO1 lected from a similar esperirrmnt conductsd

ar the MTF where temperature effects were min-

imized.

Enhancing the sol 1 water statuo nf the crushed

tuff in m xmtl l-scale field ewrinmnt mused a

dramttic decrmmee in the apparent diurnml fluc-

tuations in soil eater teneion msasurad wh the

tens inmeter-transducer unt te, These obexrrv-

atione were explainmd ●elative to themal effects

on the moieture in the coil, and on the aater rutd

lair inside of the tonsiomatere Alr temperature

effecte ON the above-ground portione of the

transductrr- teneimaat*r units were found to ba
miniwnl .

The tensiometer datm coil.cted in the field
srud{cs reported on in th:s Wpar and in one other

study (Lowery et al. , 19S6) demonstrate the in-

f Iuence of a diurnal taxrperature- inducad effect on
,!, ita collected in the f!eld. Our current rememrch

involves tleveiuping a method to correct field ten-
eiomater data for diurnal therxml fluctuations not

compensated for by differential preeeure lrmns -

ducers, i .e. fluctuations relatsd to exTraJtsi On nnd

contraction of tho rnteriol of the tensimmeter

system and of the water in {$. Thle correction

factrtr 8111 hove to take into account temperrtture

rrudients in tho ●otl adJacent to the balow~round

portion 01 the toneiomater ard will he to tta de-

pmucimtt on the moietute status of the soil. The

only WMY this might be done to account for nll of
therm effecte ●eeme to be throuxh the use of m

!ensimmeter-transducer uni t which mmnsure~ only

the thersmlly-induced effects, and not nn!ric
frotentiai ‘llifi %mckground tcrmimmeter” would

protnbly be identical in length, ccrnatruct ion, mnd

winter-air content to that of m ntwrt.xtckKround

termlnwter, except that the porous CUP at the

hnttom of the trmm. nmster wo,lld be senled to ellm-

innttr mennurrd cttnnues in snl 1 mmtric potent {AI

111(1-, jntht,r tt.ur Ianorirrtt trnqrernture - indtlrr{i
t. ff~rtn UII tr.nniomtmr drttu rolirwtrwl in the
field, temprrnturr ri le... co,lld he qlmnti-

tllttvsly trikat) . II ~ urrnunt In tho futurrr

1.11?RAnl’W (’:” FL

Atteelr, w v. Imi’f Nvrlruul ic t-nt Irut of er~tslmd

Nnndrrl Ier Itif f Ln- Almrwrt Nntiotutl Imlmrntory
rr.lmrt lA-l?lol/-W$i, 21 p {m Alnmrm, Nrwr

Ilexicn
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